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Let (S, U ) be a finite join-semilattice and (0, v, A) be a distributive lattice. Let f : S-+ D be a 
map satisfying f(x U y)zf(x)~f(y) for each x and y in S. Then for any valuation u on D the 
following identity holds. 
u (& v f(x)  = c (- l)“e’u( n f r)) 
MC XFC 
where C is the set of all chains in S and I(c) denotes the length of a chain c. Also the theorem 
can be dualized. 
The tborem 
The following principle of inclusion-exclusion on semilattices has been shown 
in Theorem I of [l]. 
hrinciple. Let 0 be a nonempty set and (S, U) be a finite join-semilattice. The set c?f 
all subsets of fd is denoted by P(n). Let f : S+ 9(O) be a map satisfyin 
fixUY)1fwnf( y ) f or each x and y in S. Then fur any measure m on .9(O) the 
following identity holds. 
where C is the set of afh chains in S and f(c) denotes the ferxpth of’ ia chain c. Also 
the theorem can be dualized. 
We show the principk can be restzited in term, c of valuations on distributive 
lattices instead of measures on CP( ). Our resu!t is as fo~h~s. 
* This paper is based on a lecture dt the An- ual Rketing of the Mathematical Socit’tv of Japan ii 
April 1976. 
(0, “, /\) be a disnibutiw 
f(X U y)B f(X)A f(y) for each x and y in S. 
A f(x) = A f(x). 
X&t xex 
On the other hand, we have extension by induction of 
u(x v y) = v(x) f u(y)- u(x A y), 
that is 
Then from (3) and (4) we can obtain the ,foilowing identity. 
Now the formula (1) follows from (2). 
Rem~rrk. “To dtialize the theorem” means that V and A are interchangeable by 
setting f’(x U y) <f(x) v f(yj for Ip(x U y) ~f(x)~f(y) ;Ind that for any finite meet- 
semilattice (S, n) the theorem holds. 
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